Aquifer Exemption Petition
Meeting with EPA

ED_001000_00000789-00001



Principle Aquifer

 Central Valley California

High Plains Ogalalls

Mississippl Embayment

MGD

103.-174

175272
273 - 402
1 403 -559

i <

Groundwater Pumping
By County

ED_001000_00000789-00002



Groundwater Pumping By Use

Aquaculture: Mining: 3,905 MGD, 5% Thermoelectric Power:

1,815 MGD, 2% \ | 721 MGD, 1%
‘ Public Supply, 15,708

Livestock: 1,205 § -
: MGD, 20%

MGD, 2%

Self-Supplied Domestic:
3,534 MGD, 4%

Self-Supplied Industrial:
2,949 MGD, 4%

Irrigation: 49,450 MGD,
62%
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USDWs occur at significant depths
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In some cases,
USDWs were
observed as deep
as ~7,200 feet

Base of USDWs (< 10,000 ppm)

Los Angeles (LA), Ventura (VE), Santa Barbara (SB), Kern (KE), Fresno (FR),
Solano (SL), Yolo (YO), and Colusa (CO) Counties

Mary Kang and Robert B. Jackson. Salinity of deep groundwater in California: Water quantity, quality, and protection.
PNAS 2016 ; published ahead of print June 27, 2016, doi:10.1073/pnas.1600400113
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a A AB ABC ABCD ABCDE ABCE ABD ABDE ABE AC ACD ACDE ACE AD ADE AE B BC BD BDE C CD CDE CE E .
Aquifer
1982 31 .
1983 2 1140 1 300 153 Exem pt'O"S
1984 2 4 1 1 1 1
s | 2 ST - by Year and
1986 1 s 11 5 . .
1987 1 5 5 3 2 1 1 C r |t eria
1988 4 1 5 35 1 1 1 1 1 4
1989 4 1 1 7 1 4 8 19
1990 1 5 1 2 1 1 11
1991 3 3 9 2 6
1992 2 03 2 1 12 1
1993 3 1 1 5 1
1994 2 9 1 1 2 s 1 1
1995 1 1 3 1 1 5 3 1
1996 1 4 1 3 1 1
1997 1 6 4 2 8 501 1 1
1998 1 10
1999 1 5 2 3 3
2000 201 1 1 3002
2001 4 1 2 1 3 3 2
2002 21 2 1 s 2 2 3
2003 1 111
2004 3001 5 4 2 1 4 3
2005 7 4 9 3005 13 1
2006 2 25 1 4 1 1 3 1 Symbol  Criteria Description
2007 ) 16 1 a 40 CFR 146.4 (Unclear what criteriawas used for these AE)
A 40 CFR 1464() It does not cumrently serve as a source of drinking water
2008 38 3 1w 3 3 1 Tt is mineral, hydrocarbon or geothermal energy producing,
200 2 2 ERREE ! B o e ey e e s ot bt o 1 e
2010 27 1 2 3 3 1 commercially producible.
o o e e C e om0 b v e
2012 13 4 2 5 10 3 1 D 0GR 146403 Eﬁiﬁl’ﬁkﬁi[?5;i?;‘ii“%f?i“ﬁfﬁﬁciggiﬁfflmny
2013 5 1 5 1 3 * 40 CFR 146.4(04) It islocatedovera Classill wellminingarea subjectto subsidenceor catastrophiccollapse
NODATE | 11 3 11 1 3 6 2 2 15 B 0CR 640 Tii??fﬁfii?ﬁ@?f&;ﬁ itifpﬁfinmﬁf 2;2;33“ M mdles 10000

*only 1 aquifer exemption was granted associated with 40 CFR 146.4(b4)
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Site Specific and Arbitrary Aquifer Boundaries
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Some Aquifer Exemptions are based on very simple
assumptions — “hockey puck” or PLSS Boundary
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Time = 700 days
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Impacts to USDWs from ISL uranium mining

LuBBOCK AVALANCHE-JOURNAL

Urar}ium-ti’nged well puts “This is the first time that
family at risk contaminants in an off-site domestic
well have been linked to ISL

ABSOTIATED PRESE

for five gensratl wr o fras sty

e e e uranium mining in the United States
: of America.”

o the last 2

that

s

i, e Klebrarg Co iri the frst place.

sty Courty residerts don't sroept that e

- George Rice, Hydrologist.
- “ Excursions of Mining Solution at
the Kingsville Dome In-situ Leach
Uranium Mine

and ethay local res

URwell canings sticl

frea thesp o

The activity

plurnrneted froto rare than 530 2 pound 1o scound §7. Claiming financial problerns, the

corrgany i w siineg up the ares or restoring the we

s they v alh the srardur and leave the water clear” sald Teo Saenz, president of STOP (Souwth Texas

http://staticl.squarespace.com/static/56e481e827d4bdfdac7fb
eOf/t/56187e264c2f85720ce5e512/1459125809672/Rice%2C+2
013%2C+Excursions+of+mine+solution+at+the+kingsville+dome

http://lubbockonline.com/stories/080105/nat_080105032.shtml#.V3Q 27 , ,
+in-situ+leach+uranium+mine.pdf

oXvkrkKUm
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Impacts to Vertical Aquifers from ISL Activities

Environmental Impacts of In-situ Leach Uranium Recovery: Smith Ranch - Highland 150

1o situ leach uranim recovery (1810 has beconie the predominant uranium extraction method in the United States, However no 151 wanionm mine has demonstrated the ability return nranium concenirations (o baselin
with signilicant efforts at anuiler resioration. Currently, the EPAs 3O for Uranium in drinkine water is .03 mig /1 and concentrations in drinldng water above the MO are hazardous to ipan health. Note: Make siie

Lhranium Contamination in Shallow
Groundwaler Anuifers

Dozens nf il i e and dectinnowells
have been observed b wellllells C B snd Fat Buith
Highland. Theresult is wlevated coneentrations of Uranivm
i shallow frearthe sirface, w00 feet despd sguifers that
dre notexempted by the EPA, The EPAs safe dombing water
standard for Uraniui is a0 pph.

ADAME Soression Number: MLinioghots

LEGEND

Shollow Groundwater Wells
o D5EED

& DRY- 185 ‘ Well Name 1 E6. 2

o 1 & ‘ . ‘ Uraniorm Copcentrstion = L1000 pob
‘ . b Drepth to Water- 12841 Feet

o a5 - B0y

) . ADAME Acrdssiorn Morber
& 8081400 METaingsas
fanitor Wells - Aand B
@

Welifleld Boundary - C. E, and F

B

http://isl-uranium-recovery-impacts-nrdc.org/Smith-Highland/
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Vertical Confinement Issues

HUCLEAR REGULATORY COMMISSION
WASHINGTON, [0, 208650061

L
Bk May 18, 2016

Wr. John Cash, Vice President
Lost Creek In-Situ Recovery, LLC.
5880 Enterprise Drive, Suite 200
Casper, WY 82608

SUBJECT:  DEFICIENCIES IN LICENSE AMENDMENT APPLICATION, LOBT CREEK
IN-SITU RECOVERY PROJECT, SWEETWATER COUNTY, WYOMING,
LICENSE NO. 8UA-1598, DOCKET NO. 040-08068

Dear Mr. Cash:

On April 15, 2015, the U.S. Nuclear Regulatory Commission (NRC) notified Lost Creek In-Situ Aq u lfe r Exe m ptl on
Recovery, LLC. (LCH) that the staff had identified technical deficiencies In the KM Horizon and
Lost Creek East license amendmerd requests and had terminated its acceptance review (NRC's Ap p rove d by E PA un d er
Agencywide Documents Access and Management System (ADAMS) Accession No.
ML150938261). For both amendment requests, the deficiencies identified were related to the 1 46 4( a ) an d 1 46 4( b 1)
. .

characterization and performance of the confining unil (K shale) that separates the KM horizon

production zone from the underlying aquifer (L horizony). (W D EQ -8 / 23 / 201 1)

As a followeup to the April 2015 letter, the staff contacted you by phone io underscore the
importance of demonstrating that production fluids can be contained within the production zone
and that characterization of confining units was essential to that demonstration. Additionally,
staff shared information on how a similar issue was addressed at a different site. LCI stated

that it understood the staffs concems and indicated it was planning several potential actions to - No consi d eration or
address these issues including conducting additional drilling, aguifer testing, and hydrologic

c‘ ’ - -
modeling analysis of the geological
On February 10, 2016, LCI submitted revisions to the Lost Creek KM Horizon and Lost Creek .
East amendment requests to address the NRC's previously ideniified deficiencies (ADAMS con f| nemen t

Accession No. ML16056A543). The primary revision to the amendment requests is the addition
of Attachment D6-5 o Volume 8 which presents the results from site-specific groundwater
modeling analyses based on existing data (no new site characterization data were submitted).
LCH stated that the focus of the groundwater modeling analyses was to demonstrate hydraulic
control, both horizontally and vertically of production and restoration fluids.

On March 7, 2016, the NRC initiated an acceptance review of the revised amendment requests
(ADAMS Accession Nos. ML15044A173 and ML18056A543). During the acceplance review,
deficiencies were identified that prevent the NRC from accepting the application for detailed
technical review. These deficiencies include incomplele characterization of the confining unit
that underlies the KM horizon and an inadequate demonstration that KM horizon production
fluids car;;;a mma:yd withigj the production czjomn The ;?nic:a! mn;%n&mmi of hydfauﬁcf
isolation between the ore production zone and upper and lower aguifers is essential 1o safely

conducting in silu recovery operations. Section 2.7.1 of NURE(G-1569 reflects this position and M I_ 1 6 1 O 6AO 1 9
indicates that, the characterization of the site hydrology must be sufficient 1o establish the
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Petitioner ‘Asks’

Update criteria for determining fluid migration pathways,
modeling, and monitoring

Updated criteria to prove adequate vertical confinement

Updated sampling protocols to determine groundwater
TDS: assumptions about deep = poor groundwater quality
are too simplistic

Sample QA/QC for determining water quality. Several
current acceptable techniques were not designed for
measuring water quality, such as resistivity logs.

Update the requirements for water quality parameters
beyond only using TDS.

Updated criteria to account for climate change and future
water demands.
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